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SPECIFICATION 



1. Title of the Invention 



Polyethylene Terephthalate Resin Bottle and Bottle Molding Method 



2. Claims 

(1) A polyethylene terephthalate resin bottle, formed by fixing, so that it cannot slide with 
respect to the main body 1, a threading member 2 formed from metal or a synthetic resin other 
than the polyethylene terephthalate resin that forms the threads 2a on the outer circumference of 
the cylinder onto a neck part lb formed between a trunk part la formed by biaxial draw blow- 
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molding of the polyethylene terephthalate resin main body 1 and a rim part lc that protrudes so 
that it is fairly thick in the outward direction, at a height equivalent with a neck part lb. 

(2) A method for manufacturing bottles according to claim 1, wherein a threading member 2 that 
is formed with an aspect that juts out towards the rim part lc of said piece V is fitted on a piece 1 
having the shape of a bottomed linear cylinder that is to be molded into the main body 1 by 
means of biaxial draw blowing, whereupon the piece 1' is biaxially draw blow-molded to 
produce the main body 1 with said threading member 2 as part of the mold. 

3. The bottle according to claim 1, wherein the things lb that are formed on the outer 
circumferential surface of the neck part lb fit into the vertical grooves 2b of the desired number 
formed on the inner circumferential surface of the threading member 2, and the threading 
member 2 is assembled onto the main body 1 while preventing slippage. 

4. The bottle according to claim 1, wherein part of the neck part lb is inserted by means of blow 
molding into the prescribed number of vertical groove-shaped depressions 2c formed on the 
inner circumferential surface of the threading member 2, and the threading member 2 is affixed 
to the main body 1 so that it cannot slip. 

5. The bottle according to claim 1, wherein the joining base part of the neck part lb and the trunk 
part la is inserted by means of blow molding into the lower bottom end 2d of the threading 
member 2 formed with depressions and protrusions in the form of a wave, and the threading 
member 2 is assembled onto the main body 1 in a manner such that slipping cannot occur. 



3. Detailed Description of the Invention 

The present invention relates to a polyethylene terephthalate resin bottle and a bottle 
molding method. In additional detail, the present invention relates to a polyethylene 
terephthalate resin bottle that is formed by injection molding to produce a provisional bottomed 
linear cylindrical piece, whereupon this piece is subjected to biaxial draw blow-molding. The 
single mold throughput is increased because threads are not formed on the piece and, in addition, 
insufficient mechanical strength in the neck region which experiences little biaxial draw molding 
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is improved. Moreover, degradation in external appearance of the neck region that tends to 
whiten over time is shielded from the outside. 

An additional objective is to produce a simple and reliable assembly of the threading 
member and main body by means of biaxial draw molding of the piece, with the threading 
member as a part of the molding mold. 

Polyethylene terephthalate resin has extremely high transparency and the surface 
also has high gloss. In addition, the material has superior gas barrier properties with respect to 
oxygen, carbon dioxide gas, and the like. Because the material does not contain plasticizers, 
stabilizers, or other additives, there are no problems with regard to health, and a material can be 
obtained that has high stability as well as superior content-resistant physical properties and 
fragrance retention.. In addition, the material does not generate toxic gases during combustion, 
and also has many superior characteristics such as low heat of incineration. However, on the 
other hand, the material has extremely low viscosity when dissolved, and when allowed to cool 
to near 140°C, the material becomes cloudy. Consequently, if sufficient biaxial draw molding is 
not carried out, then sufficient mechanical strength will not be manifested and the material will 
whiten when in contact with alcohol and the like. In addition, molding will become extremely 
difficult and the material will have properties such as degraded permeation characteristics. 

Molding of a molded product using this polyethylene terephthalate resin is broadly 
restricted to the aforementioned polyethylene terephthalate resin substances, and the most 
suitable molding method is injection blow-molding methods. 

A simple description of the injection molding method will first be presented. A primary 
molded product piece is first generated by means of irradiation molding (injection molding). By 
this means, a piece is formed for use as the primary molding, and the temperature of this piece is 
then cooled to a temperature that is suitable for blow-molding, at which point the piece is biaxial 
draw blow-molded to mold the final product. 

In this connection, there are two methods for attaching the threading member to the neck- 
shaped external circumferential surface of the polyethylene terephthalate resin derivative formed 
by injection blow molding. One method is a means in which molding of the piece onto the neck 
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of the piece to be molded by injection molding occurs simultaneous to molding of the piece. A 
second method is a means whereby the material is molded to the neck section by means of blow 
molding occurring at the time of blow molding. However, the means whereby threads are 
molded onto the neck of the piece has poor throughput using a single mold. In addition, 
handling is troublesome because production of the metal devices for molding pieces is 
complicated. Moreover, the wall thickness of the piece varies greatly over local areas, which has 
the disadvantage of making it difficult to employ low-temperature control (cooling procedure). 
Moreover, with the means whereby the threading is molded onto the neck part by means of blow 
molding of the piece, extremely high blow pressures are required for molding the threading. 
Consequently, the pressure source is not economical, and a molding apparatus that can withstand 
these pressures must be used. Consequently, a large-scale molding apparatus is used as the size 
of the molded product increases and, for example, even if the blow pressure is increased, it is not 
necessarily the case that the threading will be accurately and reliably molded. Moreover, there is 
the disadvantage that the rate of generation of failed products increases, among other problems. 

The present invention was designed with the aim of resolving all of the above problems 
with polyethylene terephthalate resin bottles that have threading on their necks and is a bottle 
wherein a threading member formed as a cylindrical shape from metal or a suitable synthetic 
resin other than polyethylene terephthalate resin is mounted and fixed so that it cannot slip. The 
present invention also relates to a method whereby this bottle can be molded more simply. 

The present invention is described in accordance with the figures that present working 
examples. 

The bottle pertaining to the present invention is constituted by (referring to Figure 1) a 
main body 1 that is formed by biaxial draw blow-molding of a piece 1', and a threading member 
2 that has been fitted and fixed onto the neck part lb of this main body 1 so that it cannot slip. 

The main body 1 is formed from a rim part lc that protrudes outward and is 
comparatively thick- walled, and thus forms a base whereby the piece 1' can be fixed on the mold 
device at the time the piece 1' is subjected to biaxial draw-molding; a neck part lb that serves as 
the assembly part for the threading member 2 that is connected with the bottom of the rim part 
lc; as well as a trunk part la that is formed by biaxial draw-molding, and constitutes the 
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essential parts of the container of the main body 1. The neck part lb can expand and contract in 
an axial direction along the body 1, but it is not necessarily the case that expansion and 
contraction occur in the radial direction. 

The threading member 2 that is fitted and fixed so that it cannot slip on the neck part lb 
of the main body 1 is produced by using a metal or synthetic resin other than polyethylene 
terephthalate resin, is at the same height as the neck part lb, and is cylindrical in shape with the 
threads 2a attached to the external circumference. 

Thus, the inner diameter of this threading member 2 is not smaller than the outer diameter 
of the neck part lb of the piece l f with the shape of a bottomed linear cylinder. 

Molding of bottles having this type of structure is carried out in the sequence indicated 

below. 

(Refer to Figure 2 and Figure 3 below) The threading member 2 that has a cylindrical 
shape is fitted, until it hits against the rim part 1c, onto the main body part of the piece Y from 
the bottom of the piece 1 ' made from polyethylene terephthalate resin having a bottomed linear 
cylindrical shape with a rim part lc formed on the external periphery of the opening. 

Fitting and assembly of the threading member 2 with respect to the piece V may be 
carried out after assembly of the piece 1' onto the molding apparatus. For example, after fitting 
and assembly of the threading member 2 onto the piece l f , the assembly of this piece l 1 and 
threading member 2 may be assembled onto the mold apparatus. 

In this manner, the piece V that has been assembled with the threading member 2 is 
mounted on the mold apparatus by means of the rim part lc or via the threading member 2, 
whereupon the piece l f is subjected to biaxial draw molding in a condition whereby the 
threading member 2 is used as part of the mold. The member is thus molded onto the main body 
1, thereby molding the bottle. 

Specifically, an assembly in which the threading member 2 cannot be separated from the 
main body 1 is achieved by means of subjecting the main body 1 of the piece V to biaxial draw 
molding. 
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There are various means whereby an assembly is produced in which the threading 
member 2 does not slip with respect to the main body 1, but typical examples of these means will 
be discussed below. 

With the first means (refer to Figure 4), a constitution is produced in which a prescribed 
number of vertical grooves 2b are cut on the inner circumference of the threading member 2, and 
vertical lines lb' that fit perfectly with the vertical grooves 2b when the threading member 2 is 
mounted on the piece V are formed on the outer circumferential surface of the neck part lb of 
the piece 1\ 

With this type of structure, the inner diameter of the threading member 2 is nearly the 
same diameter as the neck outer diameter lb. When the threading member 2 is fit onto the piece 
1', it is desirable for this to occur so that the vertical lines lb f and the vertical grooves 2b fit 
together. 

In Figure 2 (refer to figure 5 and figure 6), depressions 2c are formed that have nearly the 
same shape as the vertical grooves on the inner circumferential surface of the threading member 
2. At the time of biaxial draw molding of the piece 1\ the neck part lb is also drawn and 
molded in the radial direction. A constitution thus is produced in which part of the neck part lb 
is cavity-molded in the depression part 2c by means of this draw molding. 

With this constitution, the inner diameter of the threading member 2 may be made to be a 
certain amount greater than the external circumference of the neck part lb of the piece 1\ 

This is because there is no contact of the threading member 2 with the neck part of the 
piece T at the time of biaxial draw molding of the piece l f , and thus the mechanical strength of 
the neck part lb of the piece V is increased by biaxial drawing carried out in the same manner as 
with the other parts. 

Thirdly, although the bottom margin 2d of the threading member 2 (refer to Figure 7) is 
made in the form of a wave whereby there are upwards and downwards undulations, when the 
piece r with the threading member 2 as part of the mold is subjected to biaxial draw molding, 
the connection base between the trunk part la and the neck part lb is molded along the bottom 
end margin 2d, and thus a constitution is produced in which the threading member fits together 
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with the bottom end margin 2d where the connection base between the trunk part la and the 
neck part lb has been molded. 

With this structure, there are no problems concerning whether the inner diameter of the 
threading member 2 is equivalent to or greater than the external diameter of the neck part lb of 
the piece 1', or whether the neck part lb is subjected to biaxial draw molding. The main body 1 
that is fit together with the bottom end margin 2d is the connection base end of the neck part lb 
and the trunk part la that are formed by biaxial draw molding and thus is endowed with 
sufficient mechanical strength. Consequently, the non-slip assembly strength of the threading 
member 2 with respect to the main body 1 is favorable. 

It goes without saying that the wall thickness of the threading member 2 is equivalent to 
the protrusion amount of the rim part lc outwards, or is larger than this protrusion amount. 

In addition, relative to the constitution presented in Figure 4, the constitutions shown in 
Figure 5 and Figure 6 have the problem that high pressure is necessary for biaxial draw molding 
of the neck part lb. However, these constitutions also produce superior action effects in regard 
to mechanical strength of the bottle body, because the neck part lb is biaxially drawn and 
molded. 

In addition, regarding the constitution indicated in Figure 7, a continuous wave shape was 
produced with the working examples shown in the figures, but it is not necessary for the 
undulating regions of the bottom end margin 2d to have the shape of a continuous wave, and 
numerous undulations may be formed as desired along the region. 

However, it is necessary to carry out molding using a constitution in which the 
undulations occur are at sufficient angles 

As is clear from the above descriptions, the present invention has a constitution in which 
a threading member 2 that has been molded from an appropriate material is used as the neck part 
lb for a main body 1 that has been produced by biaxial draw molding of polyethylene 
terephthalate resin. Threads are provided on the outer circumferential surface of the neck part lb 
of the piece 1', or because it is not necessary to mold threads on the neck part lb by means of 
biaxial molding of the piece 1' the molding operation for the piece 1', and the main body 1 is 
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extremely simple. In addition, when the threads are not directly molded in the neck part lb, 
strong thread binding can be obtained without damage to the main body 1. In addition, the neck 
part lb that has inferior transparency relative to the trunk part la is covered with the threading 
member 2, and thus it is possible to prevent degradation of the external appearance of the bottle. 
Moreover, it is also possible to mold numerous pieces V using a single mold, and the material 
for the threading member 2 can be selected completely freely. In addition, the present invention 
has numerous other superior actions and effects related to polyethylene terephthalate resin 
bottles, for example, that the non-detachable assembly of the threading member 2 on the main 
body 1 is achieved simultaneous to biaxial draw molding of the piece 1*. 

4. Brief Description of the Drawings 

Figure 1 is a vertical cross-sectional diagram showing a working example of the 
constitution of the polyethylene terephthalate resin bottle pertaining to the present invention. 
Figure 2 and Figure 3 are essential cross-sectional diagrams showing part of the process that 
indicates the molding sequence of the bottle. Figure 2 is a diagram showing conditions prior to 
assembly of the threading member on the piece. Figure 3 shows the assembled state of the 
threading member with respect to the piece. 

Figures 4 to 7 are diagrams showing the assembled constitution that cannot slip on the 
neck of the threading member. Figure 4 is an essential horizontal cross-sectional diagram 
showing a constitution in which vertical lines that have been provided as protrusions on the neck 
part of the piece fit into grooves cut on the inner circumferential surface of the threading 
member. Figure 5 and Figure 6 are essential horizontal cross-sectional diagrams showing a 
constitution in which parts of the neck region have cavitated in cavities formed on the inner 
circumferential surface of the threading member. Figure 5 shows the condition prior to draw 
molding of the neck region, and Figure 6 shows the condition after drawing the neck part. 

Figure 7 is an essential plan view of a structure in which undulations are formed at the 
lower end margin of the threading member part of the main body, where part of the main body 
fits together with the undulations. 
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Key: 

1 Main body 

r Piece 

la Trunk part 

lb Neck part 

lc Mouth end part 

2: Threading member 

2a Threads 



2b Vertical grooves 

2c Depression 

2d Bottom end margin 
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